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Summary

The distribution area of Ficus sycomorus can be divided into two distinct parts. The
main area, in which trees produce viable seeds and grow spontaneously follows along the
Eastern Coast of Africa, from South Africa to Sudan. The northern area, in which no seeds
are produced and the trees are dependent on man for propagation, includes the Middle
East and North Africa. In the present paper an attempt is made to elucidate the problem
of origin of F. sycomorus plants in the northern area. These may be either remnants of
prehistoric native populations which have lost their ability to set seed or secondary derivatives
introduced into the area in remote times by man.

Remnants of fruit bat skeletons in caves from the Natufian period (9.000-7.000 B.C.) are
taken as a possible indication for the presence of sycomore fig in the Middle East at an
early date. Remnants of sycomore roots in the upper Nile Valley dating from the Badarian
period (about 4000 B.C.) also support the assumption of a primary origin of the tree in

the Middle East.

It is proposed that, due to loss of the specific pollinator at the dawn of civilization,

the trees ceased to reproduce spontaneously. Instead they have since been propagated
vegetatively by man for fruit and wood.

Introduction

The sycomore fig Ficus sycomorus L. (Plate la) belongs to the Sudanian
phytogeographical element. Today this species grows wild mainly in eastern parts of

Africa, from Sudan and Ethiopia to South Africa (Kruger Park) with extensions

into Yemen on the Arab Peninsula and into the Namib Desert in Southwest Africa

(Fig. 1). The trees are most commonly found along stream banks, but also grow
at other sites where the water table is high, as in the Mombasa area of Kenya. The
pollinator of the sycomore fig, the wasp Ceratosolen arabicus Mayr (Agaonidae)
occurs in these same areas, so that throughout eastern Africa the trees are fertilized

and produce viable seed. Where conditions are favourable, one finds young plants

of seed origin.

Outside its present main distribution area, the sycomore grows in various

Middle Eastern localities (Rhodes, Cyprus, Lebanon, Israel Egypt) and in North
Africa (Libya and Algeria). In these secondary distribution areas (Fig. 1) also,

the species occurs in wet habitats in the vicinity of streams and springs or in valleys

and plains where the water table is high. In the Middle East the sycomore does

not grow spontaneously. The pollinating wasp does not occur here and trees

produce no seed.

The two sycophilous wasps which inhabit the syconia in this area, namely
Sycopliaga sycomori L. (Torymidae) and Apocrypta longi tarsus Mayr (Torymidae),
do not carry pollen on their bodies and cannot bring about pollination (Galil and
Eisikowitch, 1968). The present day trees in the Middle East have all been planted

by man.

l >^Tel Aviv University, Department of Botany, The Dr. George S. Wise Center for Life

Sciences, Tel Aviv, Israel
2 Kfar Masaryk.
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Sycomore figs have been domesticated in the Middle East for their juicy fruits

which develop in great numbers, for their timber, and as shade trees. A number of

cultivars can be distinguished which differ in fruit size and shape, in the length

of the fruit stalk, and, most important, in their ability to produce parthenocarpic

fruit (Galil, 1968). Two cultivated varieties (Kelabi and Roumi) are known in

Egypt according to Brown and Walsingham (1917). In Israel the cultivated

varieties are Belami and Razi. In Cyprus a fifth variety differing from the others

is grown in addition to Belami.

The sycomore fig is not the only tropical plant extending into areas bordering

the Mediterranean. About 100 tropical species of the Sudanian element occur in

Israel alone (Grunberg-Fertig, 1966). Some of these are prominent trees which
stand out in their surroundings. Most of these species are confined to the hot,

sheltered Jordan Rift Valley; others grow in the also relatively warm coastal plain.

Since these plants reproduce spontaneously and are in their majority of no economic
value, they must have reached their present Middle-Eastern distribution without the

aid of man. It is likely that most of them belong to a recent migratory wave which,

aided by rising temperatures, moved northward from Africa after the end of the

last glaciation (Galil, 1972).

Within the Sudanian element in the Middle East, the sycomore fig constitutes

a special case: first, it has apparently been of special interest to man from early

times on and second, it is not pollinated and lacks natural means of dispersal in

its present Middle-Eastern and North-African distribution. In view of the above,

the present study explores two main alternative questions. Has the sycomore fig

moved to the Middle East spontaneously as a part of the wild Sudanian element

and remained in the area after losing its reproductive capacity only because of the

active help of man, or has man been entirely responsible for its northward trans-

portation? In the present study these two alternative possibilities are explored.

Lines of Investigation

Fossil equivalents of Ficus sycomorus or its close relatives are not available.

Also a search for palynological evidence is futile since the pollen of the sycomore
fig remains confined within the syconium and is not dispersed in the air. Accord-
ingly, the present investigation relies on archaological data only.

Egypt and later Palestine were important centres of early civilization. The
organization of State in the Nile Valley, the concept of the immortal God-King,
the unique cult of the dead and the invention of hieroglyphic writing provided the

basis for the preservation of evidence on life in ancient Egypt and on the plants

and animals which accompanied man. Information can be assembled from writings,

paintings, ornaments, bass reliefs and remnants of dry plant parts found in tombs
(Laurent-Taeckholm, 1964). Because of the dry desert climate, such plant parts

are well preserved and can often be identified with certainty. The sycomore fig is

richly represented in these records.

Good sources of information on the sycomore fig in later periods are the Old
and New Testament and the Talmud (Carmin, 1931; GaliJ, 1966). While the true

identity of many Bible plants is controversial, that of the sycomore fig is universally

accepted.

In addition to these direct sources of evidence, indirect methods may sometimes
be helpful. In cases where the plant in question is connected with another organism
whose remains are more amenable to preservation, the presence of the plant may
sometimes be inferred from that of the second organism. Of course such deductions
can be made only when the two organisms are closely linked. It appears that such
links exist between the sycomore fig and the Egyptian fruit bat, Rousettus
aegyptiacus Geoffroy, of which remnants have been found.
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Fig. I. Distribution map of seed producing and of seedless sycomore and of the

Egyptian fruit bat (distribution of bat partly after Harrison, 1964),

The Sycomore Fig in the Middle East

in Retrospect

In Biblical times the sycomore tree was already widespread and well known
in Palestine (Kings I, Chapter 10: 27; Chronicles II, Chapter 1: 15, Chronicles II,

Chapter 9: 27). At around 1,000 B.C., King David appointed a curator responsible

for the sycomores and olive trees in the plain of Lydda (Chronicles I, Chapter 27:

28). The prophet Amos (Amos, Chapter 7: 14) practiced the ancient method
of gashing sycomore syconia in the hill area of Palestine. This gashing, by which
ripening of the syconia is induced at an early stage prior to the emergence of the

inhabiting wasps, makes the fruit more suitable for consumption (Galil, 1968). In

the New Testament there is a reference to a tall sycomore tree in Jericho (Luke,
Chapter 19: 4).

In ancient Palestine the sycomore tree was held in esteem mainly for its

timber and less for its juicy fruit or shade yielding crown as was the case in the

more arid Nile Valley. This is evident from Talmudic literature (100 B.C. to

400 A.D.), mainly the Mishna and Tosephta, in which many rules governing use

of the tree and its products are found.
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In his well known book "Enquiry into

plants", Theophrastus (372-287 B.C.) also

gave a detailed account of the sycomore fig

in Egypt and Cyprus. He described the

gashing technique and other cultivation

practices.

In the dynastic epoch of Egypt (Fig. 2),

the sycomore tree was held in high favour.

The fruit appears time and again among the

food offerings in burial sites and in necklaces

decorating mummies. Many household
utensils were made of sycomore wood and
numerous coffins prepared of sycomore
boards have been found in the tombs
(Wonig, 1897).

Well preserved leafy branches, woody
parts and fruits (Lucas, 1948) which can
be easily identified, are now deposited in

various museums in Europe and U.S.A. The
Archaeological Museum of Cairo contains

a particularly rich collection of plant parts

from pharaonic excavations (Laurent-

Tackholm, 1964). Galil (1967) examined
a fruit taken from the tomb of Ani of the

Fig. 2. Archeological periods in

the Middle East, beginning with the

Natufian.

XXth Dynasty (about 1,100 B.C.). All parts

of the syconium, including the insects

inhabiting it, were well preserved and could

be identified. This syconium is at a late

developmental stage and the female syco-

philous wasps had already left it. However,
the male wasps within the fruit could be

identified. They are the same parasites which
inhabit present-day syconia in the Middle
East. There was no trace of the natural

pollinator Ceratosolen arabicus, and the

fruit contained no seeds.

One of the earliest sycomore findings comes
from Petrie's excavations in the valley of

the Royal Tombs at Abydos (Fig. 3). In his

report, Petrie (1901) shows a drawing of a
dried sycomore fruit, one of the numerous
figs found strung together on threads in the

tomb of Pharaoh Den Setui of the first

dynasty (Fig. 2). Thus we may judge that

throughout the historic period, the sycomore
fig was very popular in Egypt.

+ Natufian sites \
--•Natufian influence— Ishango influence

Fig. 3. Prehistoric settlements in

the Middle East.
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The earliest archeological records of the plant come from neolithic villages

and burial sites along the Nile Valley in predynastic Egypt (Fig. 2) . These records

are few and sometimes uncertain. In an account of excavations at Mostagedda

near Tasa and at Badari on the western bank of the Nile in Middle Egypt, Brunton

(1937) brings a clear instance of two sycomore fruits found in a tomb of the

Amratian period at the beginning of the fifth millenium B.C. (Fig. 2).

The Nile Valley lies 200-300 m below the western desert plateaux and the

eastern desert which flank it. The seasonal floods and thus the cultivated ground

do not extend over the entire width of the valley at all points. Between the

cultivated areas and the eastern and western escarpments there are broad discon-

tinuous strips of low non-irrigated and non-cultivated desert which are intersected

by wadis that descend from the plateaux. Under the low present-day rainfall in the

area (about 25 mmper annum at Cairo) these wadis are now dry. In the low

desert strips along the valley, large roots leading to remnants of tree trunks have

been unearthed. Brunton (1937) comments on such roots in Badarian levels of

the Tasa and Mustagedda excavations, where they were found sometimes adjoining

the cultivated land and sometimes at a distance from it and always deeply below

the present desert soil surface. The roots excavated at these levels must have

predated the Old Kingdom settlements since tombs of this period cut through the

roots. Brunton concludes from presence of these roots that precipitations in the

Nile Valley or water supply from the surrounding hills were higher in the fifth

millenium B.C. than they are today. Similar accounts of roots from the same
period are brought by Mond and Myers (1937), who also excavated in Middle

Egypt at Aramant, near Luxor (Plate lb) of today (Fig. 3). Here the settlements

were at some distance from the cultivated land along the streams descending from
the surrounding hills and the roots were found at about 12 m above the flood

level of the period. Roots from these excavations are shown in Plate lb. They
evidently belong to a large tree whose trunk, however, has not been preserved. Sir

Arthur W. Hill of Kew Gardens who examined these roots reported as follows:

"The specimen of wood sent for identification appears to be that of Ficus

sycomorus, although from its indifferent state of preservation, it is not possible to

identify it with any degree of certainty". Another sample from the same level was
identified as a species of Acacia.

Here too, it has been suggested that the trees belong to the Badarian period at

the latest. In one of the Badarian cemeteries such roots were found in the rock on
both sides of a burial chamber which cuts through them. This indicates that the

trees must have predated the settlement.

The Fruit Bat as Evidence for Occurrence of Sycomore

Fig in Natufian Palestine

The fruits of the various Ficus species, which are juicy and comparatively

poor in hard matter, are particularly well adapted to consumption by fruit bats.

Biologists have commented on this link in different parts of the tropics. Williams

(1928) has shown this in the Philippines and Ratcliffe (1938) in tropical Australia.

Anderson and Jones (1967) note that the pantropical distribution of the fruit

eating bats coincides with that of the genus Ficus. Ramirez (1971) notes that fruit

bats do not occur in New Zealand and Hawaii, which lack native Ficus species.

One of the bats known to include Ficus sycomorus fruits in its diet is the

Egyptian fruit bat, Rousettus aegyptiacus (Pteropodidae) (Plate lc). As seen from
Fig. 1, the distribution of this large tropical bat coincides roughly with the primary
distribution of the sycomore fig. The East Mediterranean coast is at the northern
limits of this distribution.
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The fruit bat is active at night and shelters in caves, where it hangs by its legs

upside down from ceilings, during daytime. Juicy tree fruits and the young shoots

of various trees constitute its main food. It consumes and swallows soft fruits in

their entirety; fruits with a hard pericarp or kernels are squashed in the

mouth and the hard parts spat out. Frequently, the bat carries the fruits to one

particular branch on a tree and consumes them there. Accumulated dropped seeds,

and later seedlings, beneath such a point are clear indications for an "eating post".

Each animal consumes about twice its body weight in fruits or shoots (about 250 g)

in 24 hours. A daily food supply is necessary and two or three days of starvation

suffice to kill the animal.

In Israel the spring to autumn diet comes largely from cultivated fruit trees

(Fig. 4), causing serious damage to fruit growers. In the cold winter months the

bats subsist in the area surveyed on fruits of ornamentally grown china berry

(Melia azedarach L.) and are also observed to nibble pods of the wild-growing

and cultivated carob, Ceratonia siliqua L., which occasionally remain on the tree

after ripening in the previous summer. The mandarin {Citrus nobilis Lour.)

occasionally serves as another food source during the winter months. In Israel's

coastal plain, bats suck the fruits empty of their contents, leaving the hollow peel

on the trees. Citrus species with thicker peels, such as oranges and grapefruits, are

not attacked.

ERIOBOTRYAJAPONICA

MORUSNIGRA

FICUS RELIGIOSA

FICUS SYC0M0RUS

MELIA AZEDARACH

MORUSALBA

FICUS CARICA

PHOENIX OACTYLIFERA

PRUNUSPERSICA

PSIDIUM GUAJAVA

PUNICA GRANATUM

PYRUSCOMMUNIS

CERATONIA SILIQUA

CITRUS NOBILIS

Fig. 4. Time table of present-day food plants of the fruit bat.

While today R. aegyptiacus has a large choice of fruits at its disposal in

Palestine, this is unlikely to have been the case prior to fruit crop domestication.

Native East Mediterranean trees and shrubs cannot supply an all-the-year-round

diet. As far as they have juicy fruits, these ripen in autumn. Young leaves and
shoots are only available in spring and early summer.

The sweet fruits of the tropical Ziziphus spina-christi Willd., which abounds
in the coastal plain and warm valleys of Palestine are not consumed by the bat in

nature, presumably because of the tree's thorny stipules.
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As to the locally growing Ficus species, animals in captivity readily consumed
the fruits of any of the cultivated species offered to them. In the wild state the fruit

bat frequents the common fig, Ficus carica L. Since this tree bears crops two or

three times a year, these figs are only available at intervals. This is not the case

in Ficus sycomorus, which provides a continuous supply of food throughout the

warmer months from alternately fruiting trees in the same neighbourhood. In the

coastal plain of Israel trees have been observed bearing up to seven crops a year.

F. sycomorus can thus bridge over gaps in fruit supply, even under present condi-

tions. There is only a short fruitless interval during the coldest months of the year.

On the basis of what has been said, one would expect the bat to show an
innate preference for F. sycomorus over other fruit trees which are today more
abundantly available in the area surveyed. This hypothesis was tested in a number
of experiments. In addition, a test of feeding response to carob was made, since

the fruits of this local species are available during the cold months of food
shortage.

Ten bats were kept in a wire cage which was darkened during daytime. They
were trained to take their food from plates on a particular shelf. In some cases

fruits were suspended by threads from the ceiling. The observations, although

made by electric light, did not markedly interfere with the feeding activities of the

bats.

Experiment 1 (end of November). After sunset three plates were presented.

One plate contained pieces of guava (Psidium guajava L.) and apple fruit; the

second contained a mixture of guava and sycomore fruit pieces; the third contained

only sycomore fruit. After an hour, all sycomore fruit had been consumed whereas
the apple and guava had not been touched, by themselves or mixed with sycomore
figs.

Experiment 2 (end of January). Two plates were presented. One plate con-

tained a mixture of apples, pears and tomatoes in 12% cane sugar solution; the

second contained the same mixture with an addition of mashed sycomore fruit

stalks (not fruits). On the following morning the first plate had remained

untouched while most of the second plate had been emptied.

Experiment 3 (end of January). Two plates containing 12% sucrose solution

were presented to bats which had been starved for three hours in a separate cage.

To one plate mashed tender sycomore leaves and shoots were added. On con-

frontation with the food plates the bats immediately approached the plate contain-

ing leaves and shoots. On the following morning that latter plate was empty while

the plate containing only cane sugar solution had remained untouched.

Experiment 4 (February). Eight ripe carob pods were soaked in water and
suspended in the case at a height of 2 m from the ground. A bowl with drinking

water was placed on the feeding shelf. Bats that had been kept on half their normal
rations throughout the preceeding day and had not been fed at all for several hours
prior to the experiment were released into the cage. After two hours, four of the

fruits had been nibbled at and broken to pieces. Although the carob pods were
approached, broken into pieces and even carried to eating posts, they were hardly
eaten. These pods are too dry to be consumed by the bat and therefore of no
dietary value.

The experiments with sycomore fig demonstrate a definite preference for all

parts of this species over other fruits. The sycomore tree may thus have been an
indispensible wild food plant which could sustain the fruit bat during the greater

part of the year in pre-agricultural Palestine. Accordingly, it is difficult to explain
the presence of the bat in the Middle East of that "time without simultaneous
occurrence of F. sycomorus in the area. It is feasible that the animal's northward
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movement from its primary distribution area in tropical Africa (Fig. 1) has been

closely linked with the northward migration of F. sycomorus, the fig providing

sustenance for the bat and the bat serving as an agent of seed dispersal.

The oldest known pictures of flying foxes are wall paintings found at Beni

Hasan and date from the twelfth Dynasty, about 2,000 B.C. (Allen, 1939). These

are of no great help for the elucidation of our problem. But since the bat lives in

caves, there are good chances for the preservation of its skeleton, which thus can

serve as indirect evidence for the occurrence of Ficus sycomorus. Fortunately, such

records are available for a period which predates the earliest archaeological traces

of the plant, namely from the Natufian level (about 9000-7000 B.C.).

The Natufian mesolithic civilization is indigenous to an area extending from
Central Lebanon through Palestine to Helouan in Egypt (Fig. 3). Records of this

civilization of wide-spectrum food gathering, small game hunting, and fishing have

been found in different parts of Israel, mostly in caves (Garrod and Bate, 1937)

but also in open places (Kenyon, 1971). Parts of skeletons of the fruit bats have so

far been found in two of the caves. Haas (1952) has described R. stekelesi, a

species very close to the recent form, from the Upper Natufian level of the Abu
Usba cave, on Mt. Carmel. Also a single molar of R. aegyptiacus was detected in

the Natufian deposits of the Hayonim cave on the western slopes of the Lower
Galilee mountains by Bar Yoseph and Chernov (1966).

It is noteworthy that in earlier Palaeolithic levels in the same caves no
remnants of the fruit bat have been found. The scarcity of these remnants in the

Natufian caves, in spite of the favourable conditions for preservations existing

there, indicates that even in this era the populations of the bat in Palestine were
very meagre. It is very possible that their establishment was hampered by
insufficient food supply, especially in the winter.

The alternatives posed in the introduction, namely whether F. sycomorus
moved spontaneously to the Middle East with the Sudanian element or whether
it was brought here by man can now be reviewed. Since there are indications that

the sycomore fig may have been in the area already in Natufian times, as early as

the eighth millenium B.C., the primary question is whether man at that time was
already versed in plant cultivation practices and could transport plants over

distances.

It is generally accepted that the Middle East and the neighbouring countries

were the cradle of agriculture in the Old World. Van Zeist (1970), who studied

the plant findings at Tel Mureybit in the Euphrates Valley, Syria, from the period

of 8050-7542 B.C., described seeds and fruit of 18 species of wild plants, including

wild einkorn (Triticum boeoticum Boiss.), wild barley (Hordeum spontaneum
Koch) and various pulses. At Ali Kosh (Deh Luran plain, Iranian Kurdistan),

cultivated plant remnants of the period 7500-6750 B.C., including einkorn
(T. monococcum L.) and emmer (T. diccoccum Schubl.) were found. These are a
clear indication of agriculture (according to Renfrew, 1969). The earliest remains
of cultivated plants in the area of Palestine in the prepottery neolithic A level of

Jericho (about 7000 B.C.) include carbonized seeds of einkorn and emmer, as

well as various possibly cultivated pulses (Hopf, 1969). It is noteworthy that

this Neolithic level in Jericho overlies a clear Natufian layer (Kenyon, 1971).

As to the beginnings of agriculture in Palestine, Stekelis (1966) regards the

Natufian sickles and mortars as evidence for plant cultivation. Accordingly, he
puts the beginning of the Neolithicum at about 9000 B.C. and includes the Natufian
period in it. Yet that culture is generally regarded as mesolithic and pre-agricul-

tural. According to Kenyon (1971), the Natufian was still a food gatherer, hunter

Discussion
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and fisherman and the tools found were used for cutting and pounding wild

cereals.

The plant findings of the early Neolithicum in Jericho indicate an advanced

stage of plant domestication. Arduous and long-continuing processes of selection

must have preceeded this period. Even if no clear evidence for agriculture in the

Natufian period is as yet available, probings into plant cultivation must have been

made in this period. It is feasible that intensive harvesting of wild plants and their

preparation for consumption with the aid of especially designed tools led even-

tually to the sowing of these plants near the settlements to ease collection.

Unfortunately, as long as man did not promote the selection of cultivated plants,

e.g. non-brittle cereals, no real indication of agriculture can be expected. Further-

more, Natufian levels have so far not revealed remnants of the wild plants harvested

and processed with the tools detected in that level. Possibly some of the wild seeds

found at Tel Mureybit, but whose native habitat at that time was at a considerable

distance north of the settlement (van Zeist, 1970), were similarly sown by man.
According to van Loon (1968) some microliths found at Tel Mureybit show
Natufian influence.

Another possibility must be taken into account, which is relevant to the

distribution of the sycomore in the area in ancient times. In addition to seed

agriculture there are also early traces of dates s grapes and common figs (F. carica)

in the area. Already in the pre-pottery A Neolithic level of Jericho carbonized

pips of Ficus cf. carica have been found (Hopf, 1969). Western (1971) reports

on Ficus charcoals from the same level. It is important to determine finally whether

these findings belong to the deciduous common fig or to the evergreen sycomore.

If they belong indeed to F. carica, this species must have been native to Palestine

and not introduced from South Arabia or Iran as is claimed by Werth (1932) and
Condit (1937). If, on the other hand, the remnants represent F. sycomorus this

would be of great help for the elucidation of the problem posed in the present paper.

The common fig as well as the sycomore can be vegetatively propagated from
branches stuck into the ground under suitable conditions. This type of plant

propagation appears to be more simple and easier than seed propagation in which

the difference between propagule and the grown plant is much greater. There is

no conclusive evidence as to whether propagation by vegetative parts (vegeculture)

or seed propagation was the earliest type of plant cultivation in the Middle East

(Harris, 1969). It must be taken into account that in this region there are several

suitable habitats for vegetative propagation by branches stuck into the soil. These
include muddy swamps along the flooded areas of the Nile and sandy soils on a

high water table along the coastal plain of Palestine, in which branches can

root readily.

There are few references as to the domestication of the sycomore fig in

botanical literature. The German botanist Schweinfurth (1910 p. 34) attempted

to elucidate the origin of the early Egyptians by tracing the natural distribution

of two of their sacred trees that were planted in temple gardens, Mimusops
schimperi Hochst., Sapotaceae and Ficus sycomorus. According to Schweinfurth,

the two species grow wild in the southwestern hilly parts of the Arab Peninsula

and in northern Ethiopia, i.e. on the two sides of the Red Sea. Since he found no
genuinely wild-growing specimens of these species in Egypt, nor in the Upper Nile

reaches, which support a tropical Sudanian flora today, he concluded that the

incipient Egyptians brought these alien plants with them from their country of

origin in Arabia. While the sycomore fig became well established in its new
habitats, Mimusops schimperi, the "Persea" of the Greeks, became increasingly

rare after the Hellenistic-Roman period and almost disappeared in the Islamic

period.
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It appears that Schweinfurth was unaware of the distribution of Ficus

sycomorus in equatorial and southern East Africa. Also his theories on the origin

of the Egyptian are questionable. Archaeologists and anthropologists hold that the

population of the Nile Valley is a heterogenous group of elements part of which

occupied the Nile Valley already in Paleolithic times and that invasion took place

not only from the south but also from Libya in the west. Moreover, it is

unnecessary to evoke migrations of the ancient Egyptians to account for south-to-

north movements of the sycomore fig. For example, northward migrations of the

Central African Ishango tribe from Lake Edward in Congo to Khartoum, and

further north along the Nile Valley are believed to have taken place in the

Mesolithicum (de Heinzelin, 1962). Here this Central African civilization could have

come into contact with the southern outpost of the Natufian civilization at Helouan.

Another proof of possible contacts between the Natufian culture and more
southern areas is indicated by occurrence of shells of the tropical mussel Cypraea

moneta in Natufian levels of the Carmel caves in northern Palestine (Garrod and

Bate, 1937). The northern limit of the natural distribution of this mussel is the

Gulf of Oman, far to the south.

Yet the transportation of living plants by man at such remote times is so far

an open question. Data on the transplantation and shipping of plants appear in the

archaeological record only relatively late. On the walls of the burial palace of

Egyptian Queen Hatshepsut (XVIII Dynasty, ca. 1480 B.C.) in Deir el Bahart

near Thebes, paintings depict a delegation to Punt (Somaliland) loading a vessel

with living spice plants (Hepper, 1967). Dixon (1969) notes that in all likelihood

living plants were transported by ancient Egyptians also at much earlier periods.

However, no definite data are available.

It appears that in late Pleistocene and early Holocene the climate was humid
in the Sudan and Ethiopia. Also the present area of the Sahara desert must have
been more humid at that time and neolithic settlements have been found in areas

which are most inhabited today. According to Moreau (1963, 1966), the maquis
of the North African shores extended further south and the Sudanian vegetation

moved northwards. At least in western North-Africa no desert barrier remained
between the Mediterranean and Ethiopian territories. Wide desert areas remained
in the east, but here the Nile Valley with its periodic floods constituted a bridge

between the Mediterranean and Sudanian vegetations and a south-to-north route

for the advance of tropical plants.

Childe (1953) describes the vegetation along the Nile at the last pluvial period

as follows: "Today the country south of Cairo is virtually rainless and would be
utter desert save for the annual irrigation by the Nile flood. But in the pluvial

period conditions must have been very different. The valleys of the wadis running

in from the high desert must have been clothed with spring grasses, including quite

possibly wild cereals and this herbage must have nourished herds of wild asses,

barbary sheep, urus, antelopes, etc. To find floristic and faunistic environment
comparable to that encountered by the most ancient Egyptians one must travel

far upstream into the monsoon zone. On the White Nile the traveller will find,

growing wild, plants that survived in historical Egypt only in gardens". It is likely

that the sycomore fig which is part of the tropical element in Ethiopia and Sudan
was among the species growing in the Nile Valley in those times.

The flourishing vegetation along the Nile described by Childe must have

become impoverished gradually with the drying of the climate, but even

in Badarian times, at the dawn of history, the vegetation was still richer than today

as evidenced by the remnants of large trees and their roots.

As long as F. sycomorus bore viable seeds, migrating fruit-eating birds and
bats, especially those which migrate from south to north at the onset of the warm
season (such as Oriolus oriolus) could have been instrumental in moving the plant
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northwards. When the climate became drier, the flooded areas along the Nile

became restricted and the sides of the valley bed changed into low desert, the

tropical vegetation retreated to suitable niches.

The present absence of the sycomore fig's natural pollinator in its Middle

Eastern distribution remains the central question. Did Ceratosolen arabicus

disappear because of any change in climate? Climates in the Middle East are

markedly different from the climate of the tropical savannas, the native habitat

of the sycomore fig.

Different precipitation regimes or absence of summer rains do not appear to be

of any significance, since the sycomore occupies humid habitats. Temperature

differences might be more critical. In the tropical savanna, temperatures are high

throughout the year and show no diverging seasonal and diurnal extremes (see

Magadi in Plate Id). The Mediterranean and desert climates are far less equable.

In winter temperatures fall below zero (see Cairo and Lod). However, the possibi-

lity that the Middle Eastern temperature extremes which are withstood by the

sycomore fig might be too great for its pollinator is ruled out by climatic data from
Kruger Park in Southwest Africa. Temperature extremes in this park (see Skukuza),

which occupies southern hemisphere latitudes analogous to those of Middle Egypt,

are greater than in the Middle East. Yet in the park area the sycomore fig is

pollinated regularly and sets seed. Young plants of seed origin are observed in the

park (personal communication from the nature conservator of Kruger Park,

Mr. P. van Wyk).

Another possible explanation for the absence of pollinators throughout the

secondary distribution area of F. sycomorus is loss of compatibility between the

wasp and new cultivars, resulting from selection and vegetative reproduction for

many centuries. A clear sign of degeneration in these plants is the production of

various types of parthenocarpic fruits found in the cultivated varieties (Galil, 1968).

It is well known that many cultivated plants grown continuously from roots or stems

lose their fertility and cannot produce seeds any longer.

To test this point, two attempts have been made to inhabit syconia of F.

sycomorus in Israel by C. arabicus wasps, brought from Kenya. Both attempts

failed and no oviposition took place. Yet this is not conclusive evidence for incom-
patibility of local modern cultivars and the pollinator since in both cases wasps were
introduced into syconia near the end of the active season of plant and insect under
local conditions.

Investigation of the sycomore figs and their sycophilous wasps in Sudan,
especially at the limit between the wild growing and cultivated trees (Fig. 1) may
help in the elucidation of the problem. Unfortunately, there is very little information
on either the tree or its pollinators in this area in the scientific literature. For our
study, reports on the pollinator Ceratosolen arabicus are more valuable than purely

botanical information. The dependence of the wasp on the sycomore figs is so

narrow that in practice the presence of this sole pollinator can be taken as evidence
for the presence of the tree.

The most pertinent of the few available data are as follows: Sycophaga syco-
mori, the specific parasite of F. sycomorus is reported from Nubia (Sudan) on the
southern bank of the Nile, near Abu Simbel. As already mentioned, this wasp is

wide spread throughout the whole distribution area of the sycomore fig, including
Egypt and Palestine, and does not pollinate the flowers. The pollinator C. arabicus
is not mentioned from that place.

A former Arab resident of Khartoum (Sudan) confirmed that the sycomore
is extensively cultivated in the surroundings of the city and gashing is practiced
there for raising the quality of the fruit. Locally the sycomore fruit are called "those
of stripped cheeks" after the wide fissures, typical of the ripe fruit sold in the
market. Thus the sycomore figs growing along the Nile in North Sudan appear to be
cultivated seedless varieties as in the Middle East.
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The pollinator C. arabicus is reported (various authors, including Wiebes, 1968),

from various parts of Eritrea (Keren, Ghinda) and Ethiopia (Addis Ababa, Caschei,

Masi). Undoubtedly, the trees growing there are pollinated normally and produce
seeds.

In spite of the meagre and incomplete information, the impression of a transi-

tion between the spontaneous and the cultivated types of F. sycomorus somewhere
in Sudan is obvious. It appears likely that in desert Moslem northern Sudan, which
was under Egyptian influence for a long time, the same or similar selected varieties

of cultivated sycomores are grown as in Egypt. On the other hand, in the woodland
savannas of southern Sudan, with its negro-nilotic pagan and partially christianized

population, the tree is still spontaneous.

Since in desert northern Sudan every piece of irrigated ground on which
sycomores could survive is in high demand, it is likely that all wild-growing trees

there were removed by farmers and replaced by useful selected cultivars. Thus a
more or less sharp boundary between the wild and cultivated types of F. sycomorus
must have formed, corresponding to the vegetational and ethnic dividing line

between the northern and southern Sudan. Of course the above hypothesis needs
verification by detailed surveys of the area.

Conclusions

Because of the antiquity of the sycomore in the Middle East, any decision

between the two alternatives posed in the introduction remains speculative. The
question is whether the reasonable possibility that in the Natufian period man
already made the first steps in plant cultivation and propagation from seeds and
from branches, and the clear evidence of cultural connections between Palestine

and tropical Africa at those times —provide sufficient ground for assuming that the

tree was deliberately brought from the south by man. Perhaps the lack of any
archaeological or geological remnants of the fruit bat in levels below the Natufian,

i.e. before the onset of agriculture, even in hot and humid periods, supports such a

supposition. One of the authors of the present paper tends to accept this idea.

The other two authors believe, together with many prehistorians, that Natufian

man was not sufficiently advanced for carrying plants along great distances. The
presence of the sycophilous parasite Sycophaga sycomori within the figs throughout

the Middle East indicates that the movement of the trees from south to north must
have taken place step by step.

The follow-up of the changes of climate and movement of vegetation during

late Pleistocene and early Holocene provides a sufficient basis for the conclusion that

the sycomore fig could have reached its secondary distribution area together with

other components of the last migration wave and that it started its existence in the

Middle East as a spontaneous, wild-growing plant. Only afterwards, perhaps at the

early Neolithicum or even later when man started to cultivate plants and select

them, cultivars were developed which lacked their compatibility with the pollinator

and consequently lost their ability to produce viable seeds.

The clear dividing line between wild growing and cultivated sycomores in Sudan
is due to man's interference and is in fact an ethnic and cultural boundary.

Evidence for the presence of F. sycomorus in the Middle East in ancient times

is far from satisfactory, especially since the data supporting the presence of the plant

in Natufian Palestine are based on an indirect method of enquiry. But all possible

sources of information have not been exhausted. The only fig from Pharaonic tombs
which was searched for the presence of pollinators and seeds belongs to a compara-

tively recent period (XX Dynasty, about 1100 B.C.). It appears that the sycomore

of that time was already identical with the recent form. Studies of additional figs

from earlier dynasties should provide critical information.
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The identity of Ficus pips and charcoals found at the pre-pottery Neolithic layer

of Jericho with either F. carica or F. sycomorus should be established. Soil samples

and coproliths from Natufian caves should be searched for presence of F. sycomorus
seeds. Seed findings from earlier periods could provide the basis for a more definite

decision as to the origin of the sycomore fig in the Middle East.
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